Results of the numerical modeling of potential tsunamis generated in the center of the Caribbean Sea are given.
INTRODUCTION
The possible effects of near and far field tsunamis on Lesser Antilles is an important issue when the history of tsunamis in the Caribbean is considered. Numerical modelling is also an important tool for the assesment of the tsunami effects on the coastal areas. For that purpose, the numerical simulations of tsunamis in Caribbean are performed using the numerical models TUNAMI N3 and NAMI DANCE in the region for a selected tsunami scenario. The simulation duration is taken as 5 hours and snapshots of sea surface in 1 hour intervals are plotted. The propagation and directivity of the tsunami are computed and also presented. The time histories of water surface fluctuations at selected gauge locations are also computed and the results are discussed.
ASSESMENT OF TSUNAMI EFFECTS IN LESSER ANTILLES BY NUMERICAL MODELING
The Caribbean Sea is an active tectonic region and there are active faults which may generate tsunamis. The source mechanisms of the possible tsunamis in the region have been evaluated in [1] [2] [3] [4] [5] . A possible tsunami source in the center of the Caribbean (Fig. 1) has not been simulated. Even if this source has not been considered as having priority *Address correspondence to this author at the Middle East Technical University, Civil Engineering Department, Ocean Engineering Research Center, 06531 Ankara, Turkey; Tel: 903122105438; Fax: 903122101800; E-mail: yalciner@metu.edu.tr since the active fault in this location has not been studied and defined clearly. But the location being in the center of the Caribbean may be important for all coastal areas in the Caribbean if a tsunami is generated in this region. The rupture characteristics considering a thrust fault is selected for a tsunami source in this location. The selected rupture characteristics of a possible tsunami are listed in Table 1 . By using these rupture characteristics, the initial wave is generated using the tsunami modeling software NAMI DANCE [6] [7] [8] [9] [10] [11] [12] [13] . The location of the initial source is shown in Fig. (1) .
The simulations are performed by the modeling software TUNAMI N3 using the nested domains. The boundaries and other parameters of three nested domains named as B (largest), C (medium) and D (small) are given in Table 2 and shown on Figs. (1, 2, 3). As seen from Table 2 , the grid resolution is selected as 3600m, 1200m and 400m respectively for the domains B, and C and D. In order to monitor the sea surface fluctuations near the selected coastal areas in Lesser Antilles, several gauges are located at the selected regions. The locations of the gauges are shown in Fig. (4) .
NAMI DANCE is a computational tool developed by Andrey Zaytsev, Ahmet Yalciner, Anton Chernov, Efim Pelinovsky and Andrey Kurkin especially for tsunami modeling. It provides direct simulation and efficient visualization of tsunamis to the user and for the assessment, understanding and investigation of tsunami generation and propagation mechanisms. It is developed by C++ programming language by following leap frog scheme numerical solution proce-dures [6] and has several modules for development of all requirements.
NAMI DANCE computes i) tsunami source from either rupture characteristics or pre-determined wave form, ii) propagation, iii) arrival time, iv) coastal amplification v) inundation (according to the accuracy of grid size), vi) distribution of current velocities and their directions at selected time intervals, vii) distribution of water surface elevations (sea state) at selected time intervals, viii) relative damage levels according to drag force and impact force, ix) time histories of water surface fluctuations, x) 3D plot of sea state at selected time intervals from different camera and light posi- 
tr/).
Tsunami numerical modeling is based on the solution of nonlinear form of the long wave equations with respect to related initial and boundary conditions. There were several numerical solutions of long wave equations for tsunamis. In general the explicit numerical solution of Nonlinear Shallow Water (NLSW) Equations is preferable for the use since it uses reasonable computer time and memory, and also provides the results in acceptable error limit. The most important development in tsunami modeling has been achieved by Profs. Shuto and Imamura by developing model TUNAMI N2. It was opened to the use of tsunami scientists under the umbrella of UNESCO [15] [16] [17] . TUNAMI N3 is the advanced version of TUNAMI N3. It determines the tsunami source characteristics from earthquake rupture characteristics and run-up on land in three nested domains. It computes all necessary parameters of tsunami motion in shallow water and in the inundation zone allowing for a better understanding of the effect of tsunamis according to bathymetric and topographical conditions. The codes are cross tested and also verified in international workshops specifically organized for testing and verifications of tsunami models [14] [15] [16] . As for the tsunami parameters, the numerical modeling was applied by using the tsunami numerical codes TUNAMI N3 and NAMI DANCE to the selected rupture to investigate the probable tsunami effect in the Lesser Antilles for 5 hours simulation duration. The sea state in the Domains B, C and D are computed and plotted for the time t=0, t=1hr, t=2 hr, t=3 hr, t=4 hr, and t=5hr together with the maximum positive and negative wave amplitudes in Figs. (5-8) . The time histories of the water surface fluctuations at selected gauge points are also shown in Figs. (9-11) . As seen from these figures that the 
DISCUSSIONS OF THE RESULTS
The possible effects of near and far field tsunamis generated from the center of Caribbean sea is investigated by applying the numerical models TUNAMI N3 and NAMI DANCE to the Caribbean sea and Lesser Antilles. According to the 5 hours simulation, it is computed that maximum Fig. (9) . The time histories of water surface elevations for selected gauge points in Northern Lesser Antilles. Fig. (10) . The time histories of water surface elevations for selected gauge points in Southern Lesser Antilles. amplitude of the water elevation in the study domain in Lesser Antilles is about 3-4m. The arrival time of tsunami if generated in the center of Caribbean Sea is 1.5 hours to Northern islands of Lesser Antilles and 2 hours to Southern islands of Lesser Antilles. It must also be noted that the southern coast of Caribbean sea will be much more effected comparing to the Lesser Antilles.
Time Histories

